


+ Complexity Theory classifies computational \
problems according to the amount of resources
(say time) required

* Revisit the computational model "Turing
Machine", this time discuss bounds on its
resources and how robust they are

-

* Deterministic Turing machines
* Multi-tape Turing machines

* Non-deterministic Turing machines
* The Church-Turing hypothesis
 Complexity classes as bounded TMs.



http://en.wikipedia.org/wiki/Alan_Turing
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Computations
[ Initial Configuration
* For input "abaabaab”

{ Head
* On leftmost cell

State
* starting




Computation-Step
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A The head cannot move to the left of the
leftmost square




Configurations
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The Transitions Function
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Demonstration
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Equivalence between Types-of-TM
| N
* Deterministic TMs are extremely powerful

» Ignoring polynomial blow-up in time/space,
: | |
CEIEAell ™Y oresgyva ent To many other models

* Let us consider one such model in
particular: Multi-Tape TM.
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At start: input
on first tape
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9 The Church-Turing Hypothesis
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» Multi-tape machines are polynomially
equivalent to single-tape machines.+

B Hypothesis:

» We can state a much stronger claim
concerning the robusiness of the Turing
machine model:

'Turing machine

Intuitive notion —

of algorithm
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http://en.wikipedia.org/wiki/Alonzo_Church
http://en.wikipedia.org/wiki/Church-Turing_thesis

- Let us now consider a nen
realistic computational model:

NONDETERMIONISTIC

» can be simulated by DTMs

* However, with an exponential
blowup in time.
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